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Advances in fuzzy sets and rough setsThis special issue of the International Journal of Approximate Reasoning contains
extended versions of a selection of papers of WILF 2003, 5th International Workshop on
Fuzzy Logic and Applications, held in Naples on 9–11 October 2003.
Fuzzy set theory and Rough set theory take into account two diﬀerent aspects of uncer-
tainty that can be encountered in real-world problems in many ﬁelds, including pattern
recognition, industrial control, medical diagnosis, image processing, market decision-mak-
ing, and data mining. Fuzzy sets deal with possibilistic uncertainty, connected with impre-
cision of states, perceptions and preferences, while rough sets deal, in turn, with
uncertainty coming from ambiguity of information.
The ﬁrst six papers contained in this special issue of IJAR concern some recent
advances in fuzzy sets.
Namely, in the paper by Bloch, A Step Forward Spatial Reasoning under Imprecision
using Fuzzy Set Theory, Formal Logic and Mathematical Morphology, a fuzzy set frame-
work associated to the formalism provided by mathematical morphology and formal
logics makes possible to derive appropriate representations and reasoning tools for spatial
reasoning, with great impact especially for applications in image understanding, structure
recognition and computer vision.
The paper Possibilistic Clustering Approach to Trackless Ring Pattern Recognition in
RICH Counters by Massone et al. extends the Possibilistic C-Spherical Shells algorithm
with the aim of increasing robustness to noise, and applies it to a complex data analysis
problem coming from High Energy Physics.
Bonarini et al. in Concepts and Fuzzy Models for Behavior-Based Robotics present a
fuzzy set based modelling paradigm for autonomous robots employed in the design of
the Milan Robocup Team.
In Interface Optimality in Fuzzy Inference Systems, Mencar et al., prove that optimality
of input interfaces of Fuzzy Inference Systems can be guaranteed for a class of fuzzy sets
covering a broad range of fuzzy sets shapes, while for output interfaces they propose an
evaluation measure in terms of information loss.
The paper Fuzzy Relational Network by Ciaramella et al. proposes a new Fuzzy Neural
Network based on a Fuzzy Relational ’’IF-THEN’’ reasoning scheme together with its
learning algorithm.0888-613X/$ - see front matter  2005 Elsevier Inc. All rights reserved.
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76 Guest editorial / Internat. J. Approx. Reason. 41 (2006) 75–76The last paper of this group is Modelling and Implementing of Fuzzy Systems based on
VHDL by Barriga et al., and concerns a design strategy for hardware implementation of
Fuzzy Inference Systems.
The last three papers of this special issue concern rough sets.
In the former, Fuzzy rough sets and multiple-premise gradual decision rules, Greco et al.
present a new fuzzy rough set approach able to infer the most cautious conclusions from
available imprecise information, without using neither fuzzy connectives nor speciﬁc
parameters.
In the second, Rough Fuzzy Set Based Scale Space Transforms and Their Use in Image
Analysis by Petrosino et al., a scale–scale method based on the hybrid notion of rough
fuzzy sets to extract relevant features in images is reported. It is shown how this method
can be successfully used in some peculiar image analysis tasks, such as edge detection,
multi-class image segmentation and texture separation.
The third, A Rough Set-Based Case-Based Reasoner for Text Categorization, by Li et al.
presents a novel case-based reasoner for text categorization that operates by ﬁrst reducing
the number of feature terms and documents with minimal loss of information.
We thank Antonio Gargano of the Istituto Italiano di Studi Filosoﬁci for hosting
WILF 2003 in the prestigious historical building Palazzo Serra di Cassano in Naples,
and Piero Bonissone, Editor in Chief of IJAR, for accepting to publish this special issue.
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